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Abstract  
Background:  
The purpose of this study was to investigate describe neurocognitive, demographic and clinical 
correlates of vocational participation among a sample of young help-seeking adults. 
Methods:  
Young people (18-25 years) accessing an early intervention youth health service participated. The 
Global Functioning: Role scale and level of vocational participation, participant characteristics (age, 
gender, socioeconomic background and family history of serious mental illness), distress, psychotic-
like experiences, substance use, and mental health diagnoses were recorded. The Cambridge 
Neuropsychological Testing Automated Battery was used to assess sustained attention, visual 
memory and executive function.  
Results:  
Of the 107 participants, 33 (31%) were not working or studying and 52 (49%) had a diagnosis of 
affective disorder. Impairments in neurocognitive tests were evidenced in attention shift, sustained 
attention target sensitivity, impulsivity and spatial working memory errors. Univariate analyses 
indicated that information processing and target impulsivity were associated with both vocational 
participation and global functioning, and that spatial working memory strategy was also associated 
with vocational participation. After controlling for significant demographic and clinical predictors, 
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strategy formation remained a significant correlate of vocational participation (coefficient (95%CI) =  
-0.08 (-0.17, -0.01), but no neurocognitive measures remained significant in the multivariate 
prediction of global functioning.   
Limitations:  
Neurocognitive outcomes were assessed at a single time point, factors such as fluctuations in 
motivation could impact on test results. 
Conclusions:  
Interventions targeting work and education participation should consider the capacity of vulnerable 
young people to develop appropriate plans for role success and provide support accordingly. The 
study also emphasised the importance of high school completion and avoidance of cannabis use, 
especially in males. 
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Introduction 
Young people explore educational and employment opportunities as they transition from secondary 
schooling and move into higher education, training or employment (Arnett, 2000). This time can 
offer great opportunities for personal growth and freedoms (Schulenberg et al., 2004). However, 
instability in employment can have a detrimental effect on income, occupational status and career 
satisfaction later in life, and instead of successfully exploring opportunities, vulnerable young people 
may be left floundering in the labour market (Krahn et al., 2015). In the United Kingdom, a third of 
16-19 year olds have had at least one experience of not working or studying (National Statistics of 
the United Kingdom, 2010). Ongoing unemployment in young people can reduce quality of life, 
increase ill health and social exclusion and is associated with severe levels of disadvantage through 
financial strain and poverty (Baum and Mitchell, 2008; McKee-Ryan et al., 2005; Morris and Wilson, 
2014). Young people experiencing distress and emerging mental illnesses are particularly vulnerable 
to employment instability with rates of unemployment or NEET (Not in Education, Employment or 
Training) between 19% and 29% (O'Dea et al., 2014; Rickwood et al., 2014), compared with 13% of 
20-24 year olds in the general youth population (Australian Institute of Health and Welfare, 2015).  
 
Young adults presenting to early intervention services are predominantly experiencing affective and 
anxiety symptoms (37-53%), high or very high levels of distress (69%) and substantial levels of 
disability, with 55% of 21-25 year old males and 62% of similarly aged females reporting at least one 
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day away from their occupational role due to mental ill health (Hamilton et al., 2011; Rickwood et 
al., 2014). People with severe mental illnesses such as psychosis, which emerge in adolescence and 
early adulthood, have been reported to have particularly high rates of unemployment, exceeding 
40% (Killackey et al., 2006). 
 
Individual, regional and economic factors all impact on youth unemployment rates and 
disengagement from occupational role (Baum and Mitchell, 2008). Individually, young people are at 
higher risk of disengagement if they are male, have a history of criminality, use cannabis or other 
illicit substances and experience higher rates of depressive symptoms (O'Dea et al., 2014; Ringel et 
al., 2007). Other mental health risk factors such as psychotic-like experiences and distress have also 
been associated with greater disability, including unemployment (Hannan et al., 1997; Scott et al., 
2006; Yung et al., 2006).  
 
Employment outcomes have also been associated with neurocognitive functioning. For example, a 
meta-analysis in 2003 identified a significant association between employment status and eight 
neurocognitive domains, including executive function and working memory(Kalechstein et al., 2003).  
Unfortunately, the majority of the studies reviewed in the analysis did not control for important 
factors such as age or level of education, and the patient population was both diverse in age and 
diagnosis (Kalechstein et al., 2003). In young people, neurocognitive deficits in sustained attention 
and executive function including spatial working memory have been observed in depressive 
disorders (Castaneda et al., 2008; Han et al., 2012; Maalouf et al., 2011), substance abuse issues 
(Solowij et al., 2012; Tapert and Brown, 1999) and those at risk of psychosis  (Myles-Worsley et al., 
2007). There is a paucity of evidence investigating the impact of these neurocognitive deficits on 
employment and educational engagement, and to our knowledge there are no studies assessing 
neurocognitive impairments in mild or subthreshold disorders in a youth help-seeking population. 
 
Accordingly, this study aimed to identify correlates of employment and education functioning from 
neurocognitive domains, before and after controlling for demographic and clinical factors, in a 
sample of young adults seeking psychological help. 
 
Methods 
Design, participants and setting 
This cross-sectional, prospective investigation recruited participants between May and November 
2014. All young adults aged 18-25 years who sought help from two centres offering a youth health 
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service (headspace) were invited to participate. Both centres were in South East Queensland, 
Australia. headspace provides early intervention services to 12-25 year olds experiencing mental 
health, general health, vocational and substance use issues (McGorry et al., 2007; Rickwood et al., 
2015). This study recruited people over 18 years of age as this represents the age at which people 
often transition from the structured secondary school environment into either further education or 
employment. Due to the nature of participation, those unable to communicate in written or spoken 
English or with a diagnosed intellectual impairment were not eligible to participate. Approval was 
granted by the Queensland University of Technology Human Ethics committee (#1400000066). 
 
Measures 
Vocational functioning 
Participants reported their total level of vocational participation as either: 1. Not working or 
studying. No volunteer work or home care responsibilities, 2.Working part time or studying part time 
or have part time home care responsibilities (caring for children or loved ones), 3. Full time working, 
studying and/or home care responsibilities. The quality of role performance in education, 
employment or as a home maker was assessed with the Global Functioning: Role (GFR) scale 
(Cornblatt et al., 2007), inter-rater reliability has been reported at ICC=0.93 (Cornblatt et al., 2007) 
and construct validity demonstrated significant correlation with the Strauss-Carpenter Outcome 
Scale: Work/School Functioning r=0.57; and the Premorbid Adjustment Scale r=0.68 (Cornblatt et 
al., 2007). This is an interviewer-rated 10-point Likert scale, from 1, severe dysfunction, to 10, 
superior functioning (Piskulic et al., 2011). The GFR scale is based on the demands of the vocational 
role, the level of support provided to the individual and the person’s overall performance as a result.  
 
Neurocognitive function 
Five neurocognitive subtests were administered from the computerised Cambridge 
Neuropsychological Testing Automated Battery (CANTAB) (Sahakian and Owen, 1992) measuring 
aspects of executive function, including decision making, visual and working memory, attention and 
cognitive flexibility. These tests were selected as they reportedly assess a range of neurocognitive 
skills and have been used previously in studies with adolescence and young adults (Conklin et al., 
2007; De Luca et al., 2003; Gould et al., 2012; Harvanko et al., 2012; Khurana et al., 2012; Luciana et 
al., 2009; Waber et al., 2007). A fixed order of tasks was used to ensure tasks that were likely to be 
more demanding tasks were not presented consecutively to limit potential fatigue. 
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The CANTAB subtests used in this present study, their task demands and the variables of interest are 
displayed in Table I. The Intra-extra Dimensional Set Shifting (IED) task presents participants with 
two patterns and through trial and error participants select the correct pattern by learning the 
required rule. Shifts in attention and new rule acquisition are required in stages 8 & 9 of the task. 
The variable recorded was the number of errors made after extra dimensional shifts. The Rapid 
Visual Information Processing (RVP) task displays numbers in quick succession. The participant must 
watch for three target sequences (3-5-7, 2-4-6 & 4-6-8) and press a button when they identify the 
last number of each sequence. Total hits and total false alarms are converted by signal detection 
analysis to account for the risk that target detection may be confounded by impulsive responses. 
The Spatial Working Memory (SWM) task requires participants to find a token that has been hidden 
in boxes displayed on the screen. The participant then starts searching again, until they find the 
number of tokens corresponding to the number of boxes that are presented at that stage. This 
requires participants to formulate a strategy to remember which spatial locations (boxes) previously 
had a token. Errors include returning to a box where they had already found a token, or to a box 
they already found to be empty. A strategy score is calculated by adding the total number of times a 
participant began a new search with a different box to the previous search. This is based on the 
concept that most efficient strategy is one where the participant begins each search with the same 
box, while a lower strategy score indicates a more effective searching style (Owen et al., 1990). 
Paired Associates Learning (PAL) requires participants to form visuospatial associations to remember 
the location of shapes hidden behind boxes. The first trial memory score is the number of patterns 
correctly located after the first presentation, summed across the stages completed. The Information 
Sampling Task (IST) displays 25 grey boxes on the screen.  Behind each box is one of two colours, and 
participants must decide which colour is in the majority.  They may open as many boxes as they 
wish. There are two conditions: the no-cost condition is where participants win or lose 100 points 
regardless of the number of boxes opened, whereas the cost condition decreases the total number 
of points won from 250 points by 10 with every box opened, but an incorrect decision loses 100 
points regardless of number of boxes opened. The performance indices reported were total boxes 
opened and discrimination errors for both cost conditions. A discrimination error is when a colour 
choice is made which was not in the majority at the time of decision making (summed across the 10 
trials). The presentation order of the cost and no-cost condition was counterbalanced. 
 
Insert TABLE I about here 
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Socio-demographic variables 
Participants’ age (in years), gender, completion of secondary school and immediate family history of 
treated schizophrenia or bipolar were assessed using self-report. Participants reported the main 
parental earner’s lifetime occupation, which and this was scored from 1-100 on the Australian 
Socioeconomic Index 2006 (AUSE106) to the unit group level (McMillan et al., 2009), in order to give 
a measure of socioeconomic background. Eight participants reported their parents had a long-term 
history of unemployment, and were unable to provide details of their parent’s educational 
attainment. These participants were allocated 1 on this measure. 
 
Clinical variables 
Psychological wellbeing was assessed using self-report to give a measure of distress, psychotic-like 
experiences and substance use. Mental health diagnosis was collected from the participant’s clinical 
chart and confirmed by psychiatrist or general practitioner report where available. The Kessler 
Psychological Distress Scale (Kessler 10) (Kessler et al., 2002) measured distress experienced in the 
preceding month, with higher scores indicating higher levels of distress (Slade et al., 2009). The 
psychometric properties have been previously reported and the instrument has adequate to good 
content, construct and concurrent validity, and test-retest reliability (Pirkis et al., 2005). 
Specifically the internal consistency of the Kessler 10 has been reported at Cronbach’s α=0.92 
(Kessler et al., 2002). Recent (previous 30 day) cannabis and lifetime illicit other drug use such as 
ecstasy and methamphetamines was assessed from the Youth Risk Behaviour Survey (Brener et al., 
2002), and condensed into a dichotomous yes/no response in each case.  
 
The 15-item version of the Community Assessment of Psychic Experiences positive symptom domain 
(CAPE-P15; (Capra et al., 2013) was used to assess subclinical psychotic-like experiences. 
Respondents rate odd or unusual experiences on a scale of 1 (never) to 4 (nearly always). The 
original 20-item CAPE-P (Konings et al., 2006; Stefanis et al., 2002) comprises  4 subscales; 
persecutory ideas, bizarre experiences, perceptual abnormalities and magical thinking (Yung et al., 
2009). The magical thinking or grandiosity domain is less predictive of distress, depression or poor 
functioning (Armando et al., 2010; Capra et al., 2013; Yung et al., 2009). The removal of the magical 
thinking domain has improved the internal reliability of the positive symptom scale, reported at 
α=0.75, and the resultant CAPE-P15 (Capra et al., 2013), was therefore used in the current study.  
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Procedure 
Individuals expressing interest were provided with information about the nature and aims of the 
study and expectations for participation by a member of the research team. Participants provided 
written informed consent and then attended a test session. During the session, participants 
completed demographic and clinical self-report measures, undertook a brief structured interview 
where employment and education role functioning were assessed, and then completed the 
computerised neurocognitive battery. Sessions typically lasted between 60 and 90 minutes. The 
principal investigator AC conducted all interviews for the collection of demographic and function- 
related variables. The CANTAB was administered by either AC or a registered psychologist. 
 
Statistical Analysis 
Descriptive statistics were used to describe the sample and outcome measures. Neurocognitive data 
were converted to z-scores based on the age-correlated normative data provided by the CANTAB 
test output. Normative data were only available for the Intra-extra Dimensional Set Shifting, Rapid 
Visual Information Processing, Spatial Working Memory and Paired Associates Learning tasks. One-
sample t-tests were used to test for differences between the participants’ performances and the 
mean normative performance (z-score = 0). 
 
Univariate ordinal logistic regressions were performed with neurocognitive, demographic and 
clinical variables as independent variables and functional outcomes (GFR and vocational 
participation) as dependent variables to guide variable selection for the multivariable analyses. All 
independent variables significantly correlated (at p < 0.05) with either measure of function during 
univariate analyses were included in separate multivariate hierarchical ordinal logistic regressions 
that examined neurocognitive correlates of GFR and vocational participation, controlling for relevant 
demographic and clinical variables. Site was included as a random effect. The variance inflation 
factor (VIF) was used as an indicator of the potential impact of multicollinearity (VIF < 5 considered 
acceptable).  Interactions between family history of schizophrenia or bipolar disorder, 
socioeconomic background, secondary school completion, CAPE-P15, recent cannabis use and the 
significant neurocognitive tests were considered by entering them (separately) into the 
multivariable models. However, they were inconsequential and no significant effect was observed, 
and therefore the models without interaction terms have been reported. Statistical analyses were 
performed using STATA 13 (Statcorp, Texas Version 13). 
 
  
 Youth employment, study and cognition 8 
 
Results 
Participant characteristics 
A total of 107 young people participated in the study. Demographic characteristics, vocational and 
clinical outcomes are reported in Table II. There was a similar proportion of participants between the 
two sites (Site 1 n = 57, 53%). Approximately one third of the sample (n = 33, 31%) were not engaged 
in any work or study and approximately half (n = 52, 49%) were working or studying full time. A 
mental health diagnosis was reported in 75 participants (70%), affective disorders being the most 
common (n = 52). Forty-eight participants (45%) reported distress in the very high range on the 
Kessler 10 (total score 30+) (Slade et al., 2011). 
 
Insert TABLE II about here 
Neurocognitive test performances 
The results of the neurocognitive variables are displayed in Table III, including raw scores, z-scores 
and t-test comparison values relative to normative data. Despite 73% of participants completing all 9 
stages of the IED task, this sample performed below average on the number of errors in stage 8 & 9 
(EDS errors) which requires attentional shift and rule acquisition. They also performed below 
average in both outcome measures of the sustained visual attention task (RVP) and total errors in 
the spatial working memory task (SWM). The mean strategy score for SWM and the first trial 
memory score on the visual memory task (PAL) did not differ significantly from mean normative 
data. 
 
Insert TABLE III about here 
 
Associations between demographic, clinical and neurocognitive variables and functioning 
Results from the univariate and multivariable modelling are displayed in Table IV. All significant 
correlates from the univariable analysis were entered into multivariable hierarchical models 
(Table V). Errors in decision making (discrimination errors) on the information sampling task (IST) 
cost and no-cost condition was significantly associated with decreased scores on the Global 
Functioning: Role (GFR) scale (Cost: coefficient = -0.39, p = 0.01; No Cost: coefficient = -0.45, p = 
0.02) and reduced vocational engagement (Cost: coefficient = -0.41, p = 0.02; No Cost: coefficient = -
0.47, p = 0.03). A lower and therefore more efficient strategy score in the spatial working memory 
task (SWM) was associated with greater vocational participation (coefficient = -0.08, p = 0.02). 
Reduced impulsivity on the rapid visual processing task was associated with higher scores on the 
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GFR scale (coefficient = 2.70, p = 0.05). No other neurocognitive outcome measures were 
significantly associated with functioning scores. 
Insert TABLE IV about here 
 
When significant demographic and clinical variables were introduced to the hierarchical 
multivariable models, multicollinearity between independent variables was not present, with all 
variance inflation factors below 1.4, and the mean variance inflation factor was 1.2. SWM strategy 
was the only neurocognitive outcome measure that remained significantly associated with level of 
vocational engagement (coefficient = -0.08, p = 0.05). Greater vocational participation was also 
correlated with being female (male coefficient = -1.27, p = 0.005), completing secondary school 
(coefficient = 1.94, p = 0.001), and not using cannabis in the previous 30 days (recent cannabis use: 
coefficient = -1.32, p = 0.01). Higher scores on the GFR were significantly associated with being 
female (male coefficient = -1.06, p = 0.007), having a parent in a higher skilled occupation 
(coefficient = 0.02, p = 0.009), having no immediate family history of schizophrenia or bipolar (family 
history: coefficient = -0.89, p = 0.04), and completing secondary school (coefficient = 1.22, p = 
0.009). The association between higher GFR scores and no recent cannabis use was just outside 
significance at (recent cannabis use: coefficient = -0.81, p = 0.06).  
 
Insert TABLE V about here 
 
Discussion 
This current sample of young adults seeking help from a youth mental health service performed 
below average on several of the executive function neurocognitive tests, including rule acquisition 
and shift in attention, sustained attention and response impulsivity. Normative data was not 
available for the information sampling task; however, the amount of information sampled (boxes 
opened) was comparable to previous studies of healthy young adults with both the cost and no-cost 
conditions of the task (Irvine et al., 2013; Solowij et al., 2012). 
 
Vocational functioning, neurocognitive outcomes and associated factors 
Rates of vocational disengagement (31%) in this sample were double the rate of national youth 
unemployment (15%) in 20-24 year olds (Carvalho, 2015), although the rates of disengagement from 
work and study were similar to other young help-seeking samples (24-29%) (Hamilton et al., 2011; 
Rickwood et al., 2014). Impaired decision making, impulsivity and strategy formation (SWM task) 
were all associated with either quality or level of vocational engagement. However, once other 
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relevant risk factors were controlled for, strategy formation was the only significant neurocognitive 
correlate of level of vocational function.  
 
It is difficult to compare these results with other studies as, to our knowledge, this is the first 
investigation to examine neurocognitive correlates of vocational function in youth with mild or 
subthreshold disorders. Reviews of cognitive impairments in depressive and anxiety disorders in 
young adults focus on major depressive disorder as there is a paucity of studies with dysthymia or 
minor depressive disorder (Castaneda et al., 2008), which would have provided a helpful 
comparison. However, executive function deficits, including attentional and working memory 
impairment, have been reported in young adults with major depression (Castaneda et al., 2008; Han 
et al., 2012) and in a non-diagnostic specific sample of young adults with a history of childhood 
abuse (Gould et al., 2012). Although the current study did not compare cognitive outcomes between 
abstinent participants and substance users, previous studies have reported greater reflection 
impulsivity and impaired decision making with the information sampling task amongst adults who 
are current and reformed (1-8 years) amphetamine and opiate drug users (Clark et al., 2006). No 
analysis of the influence of neurocognitive outcomes on function was completed within these 
studies, so the impact of the reported deficits on real world outcomes is unknown.  
 
Previous research has identified psychotic-like experiences as predictive of distress, poor functioning 
and depression in the general young adult population (Armando et al., 2012).  The CAPE-P15 was 
included in this present study to detect any potential effects of psychotic-like experiences, but this 
variable did not significantly contribute to variation in functioning. Young people who reported an 
immediate family history of schizophrenia or bipolar did however, have reduced levels of vocational 
functioning. Studies with psychosis at-risk groups report evidence of both neurocognitive deficits 
and declines in functioning up to 10 years prior to clinical diagnosis (Bachman et al., 2012; Seidman 
et al., 2006). Cognitively, this includes reduced processing speed (Carrión et al., 2011; Carrion et al., 
2015), impairments in attention (Carrion et al., 2015; Myles-Worsley et al., 2007) and executive 
function (Carrion et al., 2015). As already noted, some of these deficits were present in our sample. 
SWM strategy score was not impaired compared to normative samples; but it was correlated to 
vocational functioning. It is likely that the relationship between function and strategy formation is 
genuine but not specific to the help-seeking cohort. The process of formulating and executing a 
methodical plan to improve success, is a skill that potentially differentiates the normal variant in 
employment outcomes in the general population.  
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Demographic and clinical variables were much stronger correlates of vocational engagement and 
role functioning in this sample than were the neurocognitive ones. This is congruent with other 
studies of work and study outcomes in young people which has also identified gender, educational 
attainment, socioeconomic background, recent cannabis use and, as previously discussed, family 
history of schizophrenia or bipolar disorder (Benjet et al., 2012; O'Dea et al., 2014). Prior research 
specific to help-seeking young people also identified being male and recent cannabis use (O'Dea et 
al., 2014). In-particular the influence of cannabis use on functioning in young people is well reported 
and regardless of psychiatric status there is an association between frequent harmful use and higher 
emotional and behavioural problems (Sawyer et al., 2000), reduced educational attainment (Lynskey 
et al., 2003; Schuster et al., 2001) and vocational functioning (Hyggen, 2012; O'Dea et al., 2014; 
Ringel et al., 2007). 
 
Limitations 
Neurocognitive and clinical outcomes were assessed at a single time point, and fluctuations in 
attention, motivation and various other factors may therefore have impacted on test results. An 
assessment of outcome measures over time would be valuable to assess the stability of outcomes 
and potentially investigate direction of causality. A control group matched for region as well as age, 
gender and socioeconomic status may have provided a better estimate of the relative CANTAB 
performance profile of the current sample than was given by reliance on the CANTAB database and 
subsequent statistical control, but acquisition of such a sample lay outside the scope of this current 
study. Alcohol consumption was not reported and biochemical assays were not undertaken to 
confirm self-reports.  Future studies may consider more detailed assessment of recent consumption 
to rule out potential influence of acute usage and withdrawal on cognitive performance (Lisdahl and 
Price, 2012). The neurocognitive tests were presented in a fixed order between subjects. Although 
this was done to minimise potential fatigue by spacing particularly demanding or lengthy tasks 
apart, counterbalancing of the tasks is an important consideration when planning experimental 
design (Lee et al., 2013; Pollatsek and Well, 1995) and future studies may incorporate this to 
reduce the risk of cross contamination between tasks. 
 
Participants were self-selected, and therefore representativeness of the help-seeking sample are 
unknown, but their demographic characteristics do not indicate that sampling bias was present 
(Rickwood et al., 2014). This sample was from an early intervention community service, and many 
may not therefore have received a comprehensive diagnostic assessment in the past. As a result, the 
control for a mental disorder diagnosis may have missed any influence of undiagnosed disorder, 
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although measures of psychological distress (Kessler 10) and psychotic-like experiences (CAPE-P15) 
were included in the analysis as well as diagnosis to adjust for severity of psychological distress and 
psychotic-like experiences, respectively. 
 
This study considers the correlation between cognitive deficits and vocational functioning in young 
people predominantly experiencing affective and anxiety disorders. Although most measures of 
cognitive capacity did not meaningfully differentiate work and study outcomes after potential 
confounders, the significant association between vocational participation and the capacity to plan 
and implement an effective strategy for task completion (as assessed by strategy score on spatial 
working memory task) should not be overlooked. The effectiveness of interventions aimed at 
improving vocational participation may be enhanced by assessment and counselling of task 
strategy as well as targeting behavioural change such as alcohol and drug counselling and school-
based support to improve secondary school completion.   
 
Funding:  
This work was supported by an Australian Postgraduate Award (APA) for AC, funded by the 
Australian Commonwealth Government. SMM was supported by a National Health and Medical 
Research Council of Australia fellowship. 
 
Conflict of interest:  
The authors declare that there is no conflict of interest. 
 
Acknowledgements:  
The authors would like to thank the staff and participants of the headspace centres who assisted 
with this research. We would also like to acknowledge E. Newman who assisted with the 
administration of the CANTAB. 
 
References 
Armando, M., Nelson, B., Yung, A.R., Ross, M., Birchwood, M., Girardi, P., Nastro, P.F., 2010. Psychotic-like 
experiences and correlation with distress and depressive symptoms in a community sample of 
adolescents and young adults. Schizophrenia Research 119, 258-265. 
Armando, M., Nelson, B., Yung, A.R., Saba, R., Monducci, E., Dario, C., Righetti, V., Birchwood, M., Nastro, 
P.F., Girardi, P., 2012. Psychotic experience subtypes, poor mental health status and help-seeking 
behaviour in a community sample of young adults. Early Intervention in Psychiatry 6, 300-308. 
 Youth employment, study and cognition 13 
 
Arnett, J.J., 2000. Emerging adulthood: A theory of development from the late teens through the twenties. 
American Psychologist 55, 469-480. 
Australian Institute of Health and Welfare, 2015. Australia's welfare 2015. AIHW, Canberra. 
Bachman, P., Niendam, T.A., Jalbrzikowkski, M., Park, C.Y., Daley, M., Cannon, T.D., Bearden, C.E., 2012. 
Processing speed and neurodevelopment in adolescent-onset psychosis: Cognitive slowing predicts 
social functioning. Journal of Abnormal Child Psychology 40, 645-654. 
Baum, S., Mitchell, W., 2008. Adequate employment, underutilisation and unemployment: an analysis of 
labour force outcomes for Australian youth. Australian Journal of Labour Economics 11, 187. 
Benjet, C., Hernández-Montoya, D., Borges, G., Méndez, E., Medina-Mora, M.E., Aguilar-Gaxiola, S., 2012. 
Youth who neither study nor work: mental health, education and employment. Salud Pública de 
México 54, 410-417. 
Brener, N.D., Kann, L., McManus, T., Kinchen, S., Sundberg, E.C., Ross, J.G., 2002. Reliability of the 1999 
Youth Risk Behaviour Survey questionnaire. Journal of Adolescent Health 31, 336-342. 
Capra, C., Kavanagh, D.J., Hides, L., Scott, J., 2013. Brief screening for psychosis-like experiences. 
Schizophrenia Research 149, 104-107. 
Carrión, R.E., Goldberg, T.E., McLaughlin, D., Auther, A.M., Correll, C.U., Cornblatt, B., 2011. Impact of 
neurocognition on social and role functioning in individuals at clinical high risk for psychosis. 
American Journal of Psychiatry 168, 806-813. 
Carrion, R.E., McLaughlin, D., Auther, A.M., Olsen, R., Correll, C.U., Cornblatt, B.A., 2015. The impact of 
psychosis on the course of cognition: a prospective, nested case-control study in individuals at 
clinical high-risk for psychosis. Psychological Medicine 45, 3341-3354. 
Carvalho, P., 2015. Youth Unemployment in Australia, CIS research report; 7. Centre for Independent 
Studies. 
Castaneda, A.E., Tuulio-Henriksson, A., Marttunen, M., Suvisaari, J., Lönnqvist, J., 2008. A review on cognitive 
impairments in depressive and anxiety disorders with a focus on young adults. Journal of Affective 
Disorders 106, 1-27. 
Clark, L., Robbins, T.W., Ersche, K.D., Sahakian, B.J., 2006. Reflection Impulsivity in Current and Former 
Substance Users. Biological Psychiatry 60, 515-522. 
Conklin, H.M., Luciana, M., Hooper, C.J., Yarger, R.S., 2007. Working Memory Performance in Typically 
Developing Children and Adolescents: Behavioral Evidence of Protracted Frontal Lobe Development. 
Developmental Neuropsychology 31, 103-128. 
Cornblatt, B.A., Auther, A.M., Niendam, T., Smith, C.W., Zinberg, J., Bearden, C.E., Cannon, T.D., 2007. 
Preliminary Findings for Two New Measures of Social and Role Functioning in the Prodromal Phase 
of Schizophrenia. Schizophrenia Bulletin 33, 688-702. 
 Youth employment, study and cognition 14 
 
De Luca, C.R., Wood, S.J., Anderson, V., Buchanan, J.-A., Proffitt, T.M., Mahony, K., Pantelis, C., 2003. 
Normative Data From the Cantab. I: Development of Executive Function Over the Lifespan. Journal of 
Clinical and Experimental Neuropsychology 25, 242-254. 
Gould, F., Clarke, J., Heim, C., Harvey, P.D., Majer, M., Nemeroff, C.B., 2012. The effects of child abuse and 
neglect on cognitive functioning in adulthood. Journal of Psychiatric Research 46, 500-506. 
Hamilton, B.A., Naismith, S.L., Scott, E.M., Purcell, S., Hickie, I.B., 2011. Disability is already pronounced in 
young people with early stages of affective disorders: Data from an early intervention service. 
Journal of Affective Disorders 131, 84-91. 
Han, G., Klimes-Dougan, B., Jepsen, S., Ballard, K., Nelson, M., Houri, A., Kumra, S., Cullen, K., 2012. Selective 
neurocognitive impairments in adolescents with major depressive disorder. Journal of Adolescence 
35, 11-20. 
Hannan, D.F., Ó Riain, S., Whelan, C.T., 1997. Youth unemployment and psychological distress in the Republic 
of Ireland. Journal of Adolescence 20, 307-320. 
Harvanko, A.M., Odlaug, B.L., Schrieber, B.A., Grant, J.E., 2012. Cognitive Task Performance and Frequency of 
Alcohol Usage in Young Adults. Journal of Addiction Medicine 6, 106-111. 
Hyggen, C., 2012. Does smoking cannabis affect work commitment? Addiction 107, 1309-1315. 
Irvine, M.A., Worbe, Y., Bolton, S., Harrison, N.A., Bullmore, E.T., Voon, V., 2013. Impaired decisional 
impulsivity in patholgoical videogamers. PLoS One 8, e75974. 
Kalechstein, A.D., Newton, T.F., van Gorp, W.G., 2003. Neurocognitive functioning is associated with 
employment status: A quantitative review. Journal of Clinical and Experimental Neuropsychology 25, 
1186-1191. 
Kessler, R.C., Andrews, G., Colpe, L.J., Hiripi, E., Mroczek, D.K., Normand, S.-L., Walters, E.E., Zaslavsky, A.M., 
2002. Short screening scales to monitor population prevalences and trends in non-specific 
psychological distress. Psychological medicine 32, 959-976. 
Khurana, A., Romer, D., Betancourt, L.M., Brodsky, N.L., Giannetta, J.M., Hurt, H., 2012. Early Adolescent 
Sexual Debut: The Mediating Role of Working Memory Ability, Sensation Seeking, and Impulsivity. 
Developmental Psychology 48, 1416-1428. 
Killackey, E.J., Jackson, H.J., Gleeson, J., Hickie, I.B., McGorry, P.D., 2006. Exciting career opportunity 
beckons! Early intervention and vocational rehabilitation in first-episode psychosis: employing 
cautious optimism. Australian & New Zealand Journal of Psychiatry 40, 951-962. 
Konings, M.B., Hanssen, M., van Os, J., Krabbendam, L., 2006. Validity and reliability of the CAPE: a self-
report insturment for the measurement of psychotic experiences in the general population. Acta 
Psychiatrica Scandinavica 114, 55-61. 
 Youth employment, study and cognition 15 
 
Krahn, H.J., Howard, A.L., Galambos, N.L., 2015. Exploring or Floundering? The Meaning of Employment and 
Educational Fluctuations in Emerging Adulthood. Youth & Society 47, 245-266. 
Lee, A., Archer, J., Wong, C.K.Y., Chen, S.-H.A., Qiu, A., 2013. Age-related decline in associative learning in 
healthy Chinese adults. PLoS One 8, e80648. 
Lisdahl, K.M., Price, J.S., 2012. Increased Marijuana Use and Gender Predict Poorer Cognitive Functioning in 
Adolescents and Emerging Adults. Journal of the International Neuropsychological Society 18, 678-
688. 
Luciana, M., Collins, P.F., Olson, E.A., Schissel, A.M., 2009. Tower of London Performance in Healthy 
Adolescents: The Development of Planning Skills and Associations With Self-Reported Inattention 
and Impulsivity. Developmental Neuropsychology 34, 461-475. 
Lynskey, M., Coffey, C., Degenhardt, L., Carlin, J.B., Patton, G., 2003. A longitudinal study of the effects of 
adolescent cannabis use on high school completion. Addiction 98, 685-692. 
Maalouf, F.T., Brent, D., Clark, L., Tavitian, L., McHugh, R.M., Sahakian, B.J., Phillips, M.L., 2011. 
Neurocognitive impairment in adolescent major depressive disorder: State vs. trait illness markers. 
Journal of Affective Disorders 133, 625-632. 
McGorry, P., Tanti, C., Stokes, R., Hickie, I., Carnell, K., Littlefield, L., Moran, J., 2007. headspace: Australia's 
National Youth Mental Health Foundation - where young minds come first. Medical Journal of 
Australia 187, S68. 
McKee-Ryan, F., Song, Z., Wanberg, C.R., Kinicki, A.J., 2005. Psychological and Physical Well-Being During 
Unemployment: A Meta-Analytic Study. Journal of Applied Psychology 90, 53-76. 
McMillan, J., Beavis, A., Jones, F.L., 2009. A new socioeconomic index for Australia. Journal of Sociology 45, 
123-149. 
Morris, A., Wilson, S., 2014. Struggling on the Newstart unemployment benefit in Australia: The experience 
of a neoliberal form of employment assistance. The Economic and Labour Relations Review. 
Myles-Worsley, M., Ord, L.M., Ngiralmau, H., Weaver, S., Blailes, F., Faraone, S.V., 2007. The Palau Early 
Psychosis Study: Neurocognitive functioning in high-risk adolescents. Schizophrenia Research 89, 
299-307. 
National Statistics of the United Kingdom, 2010. Youth cohort study and the longitudinal study of young 
people in England: the activities and experiences of 18-year-olds - England 2009., in: Education, D.f. 
(Ed.). National Statistics. 
O'Dea, B., Glozier, N., Purcell, R., McGorry, P.D., Scott, J., Feilds, K.L., Hermens, D.F., Buchanan, J., Scott, 
E.M., Yung, A.R., Killacky, E., Guastella, A.J., Hickie, I.B., 2014. A cross-sectional exploration of the 
clinical characteristics of disengaged (NEET) young people in primary mental healthcare. Bmj Open 4. 
 Youth employment, study and cognition 16 
 
Owen, A.M., Downes, J.J., Sahakian, B.J., Polkey, C.E., Robbins, T.W., 1990. Planning and spatial working 
memory following frontal lobe lesions in man. Neuropsychologia 28, 1021-1034. 
Pirkis, J., Burgess, P., Kirk, P., Dodson, S., Coombs, T., 2005. Review of standardised measures used in the 
National Outcomes and Casemix Collection (NOCC). 
Piskulic, D., Addington, J., Auther, A., Cornblatt, B.A., 2011. Using the global functioning social and role scales 
in a first-episode sample. Early Intervention in Psychiatry 5, 219-223. 
Pollatsek, A., Well, A.D., 1995. On the use of counterbalanced designs in cognitive research: a suggestion for 
a better and more powerful analysis. Journal of Experimental Psychology: Learning, Memory, and 
Cognition 21, 785. 
Rickwood, D.J., Mazzer, K.R., Telford, N.R., Parker, A.G., Tanti, C.J., McGorry, P., 2015. Changes in 
psychological distress and psychosocial functioning in young people visiting headspace centres for 
mental health problems. Medical Journal of Australia 202, 537-542. 
Rickwood, D.J., Telford, N.R., Parker, A.G., Tanti, C.J., McGorry, P.D., 2014. Headspace—Australia’s 
innovation in youth mental health: who are the clients and why are they presenting. Med J Aust 200, 
1-4. 
Ringel, J.S., Ellickson, P.L., Collins, R.L., 2007. High school drug use predicts job-related outcomes at age 29. 
Addictive Behaviors 32, 576-589. 
Sahakian, B.J., Owen, A.M., 1992. Computerised assessment in neuropsychiatry using CANTAB: discussion 
paper. Journal of the Royal Society of Medicine 85, 399-402. 
Sawyer, M.G., Arney, F.M., Baghurst, P.A., Clark, J.J., Graetz, B., Kosky, R.J., Nurcombe, B., Patton, G.C., Prior, 
M.R., Raphael, B., Rey, J., Whaites, L.C., Zubrick, S.R., 2000. Mental Health of Young People in 
Australia. Commenwealth Department of Health and Aged Care, Canberra. 
Schulenberg, J.E., Bryant, A.L., O'Malley, P.M., 2004. Taking hold of some kind of life: How developmental 
tasks relate to trajectories of well-being during the transition to adulthood. Development and 
Psychopathology 16, 1119-1140. 
Schuster, C., O'Malley, P.M., Bachman, J.G., Johnston, L.D., Schulenberg, J., 2001. Adolescent marijuana use 
and adult occupational attainment: A longitudinal study from age 18 to 28. Substance Use & Misuse 
36, 997-1014. 
Scott, J., Chant, D., Andrews, G., McGrath, J., 2006. Psychotic-like experiences in the general community: the 
correlates of CIDI psychosis screen items in an Australian sample. Psychological Medicine 36, 231-
238. 
Seidman, L.J., Giuliano, A.J., Smith, C.W., Stone, W.S., Glatt, S.J., Meyer, E., Faraone, S.V., Tsuang, M.T., 
Cornblatt, B., 2006. Neuropsychological Functioning in Adolescents and Young Adults at Genetic Risk 
 Youth employment, study and cognition 17 
 
for Schizophrenia and Affective Psychoses: Results from the Harvard and Hillside Adolescent High 
Risk Studies. Schizophrenia Bulletin 32, 507-524. 
Slade, T., Grove, R., Burgess, P., 2011. Kessler Psychological Distress Scale: normative data from the 2007 
Australian National Survey of Mental Health and Wellbeing. Australian & New Zealand Journal of 
Psychiatry 45, 308-316. 
Slade, T., Johnson, A., Teesson, M., Whiteford, H., Burgess, P., Pirkis, J., Saw, S., 2009. The Mental Health of 
Australians 2: Report on the 2007 National Survey of Mental Health and Wellbeing, in: Ageing, 
D.o.H.a. (Ed.), Canberra. 
Solowij, N., Jones, K.A., Rozman, M.E., Davis, S.M., Ciarrochi, J., Heaven, P.C.L., Pesa, N., Lubman, D.I., Yücel, 
M., 2012. Reflection impulsivity in adolescent cannabis users: a comparison with alcohol-using and 
non-substance-using adolescents. Psychopharmacology 219, 575-586. 
Stefanis, N.C., Hanssen, M., Smirnis, N.K., Avramopoulos, D.A., Evdokimidis, I.K., Stefanis, C.N., Verdoux, H., 
Van Os, J., 2002. Evidence that three dimensions of psychosis have a distribution in the general 
population. Psychological Medicine 32, 347-358. 
Tapert, S.F., Brown, S.A., 1999. Neuropsychological correlates of adolescent substance abuse: Four-year 
outcomes. Journal of the International Neuropsychological Society 5, 481-493. 
Waber, D.P., De Moor, C., Forbes, P.W., Almli, C.R., Botteron, K.N., Leonard, G., Milovan, D., Paus, T., 
Rumsey, J., 2007. The NIH MRI study of normal brain development: Performance of a population 
based sample of healthy children aged 6 to 18 years on a neuropsychological battery. Journal of the 
International Neuropsychological Society 13, 729-746. 
Yung, A.R., Buckby, J.A., Cotton, S.M., Cosgrave, E.M., Killackey, E.J., Stanford, C., Godfrey, K., McGorry, P.D., 
2006. Psychotic-Like Experiences in Nonpsychotic Help-Seekers: Associations With Distress, 
Depression, and Disability. Schizophrenia Bulletin 32, 352-359. 
Yung, A.R., Nelson, B., Baker, K., Buckby, J.A., Baksheev, G., Cosgrave, E.M., 2009. Psychotic-like experiences 
in a community sample of adolescents: implications for the continuum model of psychosis and 
prediction of schizophrenia. Australian & New Zealand Journal of Psychiatry 43, 118-128. 
 
  
 Yo
u
th
 em
p
lo
ym
en
t, stu
d
y an
d
 co
gn
itio
n
 
1
8 
  Tab
le I: C
A
N
TA
B
 su
b
tests 
Task N
am
e 
Task d
e
m
an
d
s 
Task variab
les 
In
tra-extra d
im
en
sio
n
al set sh
iftin
g (IED
) 
R
u
le acq
u
isitio
n
 an
d
 atten
tio
n
al set sh
iftin
g 
1
. 
ED
S erro
rs 
R
ap
id
 visu
al in
fo
rm
atio
n
 p
ro
cessin
g task (R
V
P
) 
Su
stain
ed
 visu
al atten
tio
n
 
1
. 
Target sen
sitivity (R
V
P
A
’) 
2
. 
R
esp
o
n
se b
ias o
r im
p
u
lsivity (R
V
P
B
’) 
Sp
atial w
o
rkin
g m
em
o
ry (SW
M
) 
W
o
rkin
g m
em
o
ry an
d
 strategy 
1
. 
To
tal e
rro
rs 
2
. 
Strategy sco
re (lo
w
e
r is b
ette
r) 
P
aired
 asso
ciate
s learn
in
g (P
A
L) 
N
ew
 learn
in
g an
d
 visu
al m
em
o
ry 
1
. 
First trial m
em
o
ry sco
re 
In
fo
rm
atio
n
 Sam
p
lin
g Task (IST) 
In
fo
rm
atio
n
 p
ro
cessin
g an
d
 re
flectio
n
 
im
p
u
lsivity 
1
. 
M
ean
 n
u
m
b
er o
f b
o
xe
s o
p
en
ed
 p
er trial (N
o
 C
o
st 
an
d
 C
o
st) 
2
. 
D
iscrim
in
atio
n
 e
rro
rs (N
o
 C
o
st an
d
 C
o
st) 
Target sen
sitivity R
V
P
A
’ (ran
ge 0
.00
 to
 1
.00
); lo
w
 sco
re in
d
icates d
ifficu
lty d
iscrim
in
atin
g target an
d
 th
erefo
re a su
stain
ed
 atten
tio
n
 d
eficit. Target resp
o
n
se 
R
V
P
B
’ (ran
ge -1
.0
0
 to
 +1
.00); lo
w
 sco
re in
d
icates d
isin
h
ib
ited
 resp
o
n
se to
 n
o
n
-targets su
ggeste
d
 greate
r im
p
u
lsivity (M
aalo
u
f et al., 2
0
11
). 
 
 
 Youth employment, study and cognition 19 
 
Table II: Vocational, demographic and clinical characteristics of the sample. 
Vocational Functioning   N (%) Median (IQR; range) 
Vocational engagement 
 Not working/studying 
 Part time work/study 
 Full time work/study 
 
33 (31%) 
22 (21%) 
52 (49%) 
 
Global Functioning: Role (GFR)   8 (2; 4-9) 
Demographic and clinical characteristics N (%)  Mean (SD; range) 
Age (years)  20.2 (1.9;18-25) 
Male 41 (38%)  
Socioeconomic background (AUSE106)  48.7 (27.4; 1-94) 
Completed secondary education (Grade 12) 82 (77%) 
Mental health diagnosis 75 (70%) 
Family history of schizophrenia/bipolar 27 (25%) 
Distress (Kessler 10)  27.6 (7.3; 12-43) 
CAPE – P15  26.0 (6.8; 16-45) 
Cannabis use (previous 30 days) 26 (24%) 
Other illicit drug use (lifetime) 44 (41%) 
SD  =  standard deviation, IQR – Interquartile range, AUSE101  =  Australian Socioeconomic Index 
2006, Kessler 10  =  Kessler psychological distress scale, CAPE–P15  =  Community assessment of 
psychic experiences – 15 question positive symptom domain. 
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Table III: Raw and z-scores for the individual neurocognitive tests.  
CANTAB subtests Raw score 
Mean (SD) 
z-score 
Mean (SD) 
Test statistic, 
p-value 
IED EDS errors 11.14 (10.63) -0.74 (1.61) -4.75, p < 0.001 
RVP Target sensitivity (A’) 
 Response bias or impulsivity (B’) 
  0.89 (0.06) 
  0.90 (0.18) 
-0.69 (1.36) 
 -0.70 (2.56) 
-5.21, p < 0.001 
-2.83, p < 0.01 
SWM Total errors 
 Strategy score 
14.34 (9.7) 
28.90 (5.22) 
-0.16 (0.08) 
  0.07 (1.02) 
-2.04, p = 0.04 
  0.74, p = 0.46 
PAL First trial memory score 22.89 (2.84)   0.14 (0.79)   1.81, p = 0.07 
IST Mean # boxes opened/trial - No Cost
           - 
Cost Discrimination errors        - 
No Cost 
           - Cost 
16.30 (5.69) 
  9.09 (3.66) 
  0.67 (0.93) 
  1.01 (1.12) 
  n/a   n/a 
IED: Intra-extra dimensional set shifting, RVP:  Rapid visual information processing, SWM:  Spatial 
working memory, PAL:  Paired associates learning, IST:  Information Sampling Task  
Test statistic = One-sample t-test.
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Highlights 
 Executive function deficits are present in young mental health service users 
 Three executive functioning measures  correlated with greater vocational engagement 
 Strategy formation remained predictive after adjusting for potential confounders  
 
